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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photoresist 
pattern forming method and a semiconductor element by 
which the occurrence of T-topping and top loss 
phenomena in a photoresist pattern is prevented and a 



better pattern is formed. 

SOLUTION: In the photoresist pattern forming method, 
the top of a semiconductor substrate is coated with a 
chemical amplification type photoresist film and this 
photoresist film is treated with an alkail solution before 
exposure. 
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^r>^t Ka^i/K. h^>^^7Ur>-^^i^jUt Kn 20 

X^i^^^y>'7E:^3?.^i-OR*r-fe^9. R'JiTK^. Sl^ 
^—l^mf$Jjm. 30 

[If *m 7 ] nmr/i^^ y ^fi. ryu;^ y (aq 

ueous alkaline solution) Trfe-S ^ t 

[M*::^8 1 ( a ) it^m^mn-^ ^ h u v^;^ hmm.m^ 

(b) nim<t^mmsf:7 ^ h ui^^ hm±mcT/i-:^ y 

(c) mn^^^^m^-r^^m. rv^. 

tlt5}?::^9] Huia (b) ^mm. (c) ^PgtfltC h:^:?^ 
.SWB^Jh^— ^i?^ (Top ARC ; Top anti — ref lectiv 
e coating) ^^m^ ^ h\^^tf^ t^m^t^^ 

Jh^M^ioo—aoooAcDj^^iciri—v^^f v-iZ-rs r ^ 
[ie*:^i il B?rBE^*fgSJhi^K<7>^^fii00'-'500AT- so 
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iff^^si 2] (a) (b) ^mmi^y-y h-<— 

^ (soft bake) ^^T9:^^ (c) ^Pg^ (d) ^P^Htl 
|;i7K;^ h-<— ^ (post bake) ^frp^^ y>^h--i— 

IW^m 1 3 1 mtd.-<—t^ XSfi. 70~200*t;T- 1 — 2 

im^mi 4] mmm^TMn^m^t L^xAr?^ KrP. vu 

V. EUV. E-tf--A, X^Xfi-f :^>'t'^— A^flJfflbT 
^/ur>^:^r>At: KD^aeiXK (mH) 7K^aF^$:fflv>r 

[0 0 0 1 1 

^n^:it\Z.X^^ T-hy:^ (T-topping) J^V^h 
(Top loss) mML^m^l^XX^l^mj:^<^ — 

[0 0 0 2] 

Jb^it-S/c*^. ^^i^p^^yl^v^i/^if V (hexamethyldi 
silazane ; HMDS) <D X, 0 ^"^fz. 

^^^^ h^j?<^/^T>-^^«>At Kc^^iXK (te 
tramethylamnoniumhydroxide ; TMAH) (D^o >^^^?KX 

[0 0 0 31 

i'iit'S^^^ hl^i^^ h (chemically amplified photores 

^-i^^m^Ztjb^X^^J:\^^ib\ ^fj:T-hy:f (T 
-topping) ^^^^^ibtl^'^^^' — ^(7:>?Fmi5^< <9CD 
(^«le ; Critical Dimension) M^^M^^tLfCo :itt^ 
^\t't^tii^V y':fm.9[W5±^--'T^>^^ (Top anti- 
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reflective coating ; i^T 'Top ARC" ti^^Tt^) ^ 
t:.y<^-~>^(D±m^\C^P\^J:hyyrn:7. (Top loss) ^ 

^X^l-^m^^^—^ (FEB ; post exposure bake) B#{c 
(Blockinggroup) ^^m^^ ^tk^X^ h^y:f 

[00 051 20 

[0006] -r5^<^:b^. ;*:^p.gc7:)if 1 mmco^m 
mm.±m^<t^m^'Bm:^ :t h u^^^s hm^m^x^ti^. so 

[00 071 2fsSc(7)^p>^fi. m^m i lemcor/ 

[0 0 0 81 l^^3S3se®(7^^P^f±. fi^JlllE^cD^ 

'So 

[0 0 0 9] if^^4fEgc(7>^p.^fi. m^^z^m^-y 

m-x^A^^'^-x^-tz.ht-x^^ rco^^xfi^Nci// 

glfeX(i^®m^;^b/cC i-CzoCOffi^tiftimryP^ 
[0 0 10] ft*3S5IS«(D^P^}i. M:^R2g4|S«co:7 
^> Aj^f i-r h ^ 7« ^ywr A t: K n ^ K (tetr 50 
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amethylainnoniumhydroxide) > h ^y^^^^^T l^^^^ 
t Ka^i^K (tetrabuthylamnoniumhydroxide) ^ >S. 

[0011] fi^^ete^co^p^^fi. If*:3g3iem(7>::7 

r(7><i:# nfilXfi2-efe«9. MfiXyU;^ y ^J^X 
R'-efei9. R'JiTK^. gl&3^fl#^^$nfcCi~C 

[0 0 12] li*^7fE«c7)^P^fi. If*::ili|5®:c7):7 

hui^y. v^<^-'i^(Dmf^mx^-:>x^ m^T/i^:^ 

y ^S^fl. T/U;^ y tK^^S (aqueous alkaline solutio 

n) X^^:it^^tL.X\^^^^ 

[0 0 1 3] fi*3l8|S«co^3^fi. -7:^ hi^i^:^hy< 
^—^-mf&z^fmx^-^x. (a) 'ft:^ia*sM:7;^ hui^ 

^s-r^^^. (c) m^mz^^mytr^^^. ^ 
t/. (d) mm^M^^^mi^. ^<^—>'^m^^^^ 

[0 0 14] lt*^9fe^cD^P^fi. tf^JS8lE«:(7:>:7 
huv^;?; >'?f^;^fc*-i£x-^or. Huie (b) ^ 

PWS. (c) mmjt- h'>:7^^KJl:::^-7^^>':^ (To 
p ARC ; Top anti— reflective coating) ilrtT9©P&^ 

[0 0 15] m^mx otm.(nw^m±. fs*q[9ia«feco 

mAt::^—^4>^^n^ ^gS-ih^M^ioo—aoooA 

Vi5^>^hc3— A) <Dm^i^^-'^^>^^'f'^:Lt^msL 
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[0 0 171 fS*^l 2|a«c£7)^9g(i. It^^SlE^CO 
";7:^ hU-v^J^^ h^^^ — ^-^i^/sfc^ife-C^oT. (a) 
^ (b) ^pg^gfjfcy:^ h-<— (soft bake) ^fr 5 

(c) (d) ^PgHff{C;K;^ h-<— (post b 

ake) ^fT5;6\ y:7 h-<— i:7KX h-<~>5' 

[0 0 18] M^^i 3tsm^^0>^fi. m^mi 2wsM 
(Dy^ vi^i>y^v^<^—i^'mmj7mx^-:>x^ buIe-<— 
^jim\^. 7o--2oox:xi^2^mnt>n^^^t^nm 

[0 0 19] if^^i 4mm(^^mi'i. m^k^smmco 



5 

m-i^Mt X^XArF. KrF. VUV. EUV. E - t:— A. 

[0 0 2 01 m^mis^(D^mn. m^ms9m.<D 

-> K (tetramethylainnoniumhydroxide ; TMAH) TKi^fi^^ 

10 0 2 1] M^^si ew^<Dmmn. ^j*^^-e^ 

[0 0 2 2] 

[0 0 2 3] :^mmxn^^{^m^m^^ ^ hi/>^x 

[0 0 2 4] :t^T;^^P^$:PU<tfeP>^i-'5o 

(b) ntm^t^mmm':^^ h i/v^^ h^ji^tcryu- 
;^y^^^au (c) Mie 

[0 0 2 5] :!^^m(DT/ufj])mm^m\^^hth^Tji^:^ 
y ^fi'^i^/^ < ^ ^pH 7 1^ Jn-e/^ tttbj^ /.^ v >o ^ ^ 

tc. Suieryu;^ y^nr^-^ci^r^Aj^. Tyu;^y^j^ so 

a ^ K [ ( C H3 C H2 C H2 C H2) 4N-"0 H-] ^ 

^migxfiryu:* y ±!g^j^jiMXn-e^'rw 

^> ^C0t^nfilXti2T-fet9. M{ir/^;^y^mx 
\XT;Vii y ±|g^MX-fe . Xfi>'^t3y>'7C^X{i-0 
R'T-^^. R'fi-^;}x^tL7K^. emXJi^Sl&^nfc 

J^CO^y-CfiLi. Na. K. Rb. Cs^OTr^^^tf ^ ^ ^36^ 
-C#. T/W;^ y ±^^m(7>^'T?(iBe. Mg. Ca. Sr. Ba.^ 

M2!(5ryu;^y ^J^T?^9> r).1i^ 2. (D^^^XXr jx^ii ^) ±. 
S^Jg-e^-So ^bfC. R4N*X-^TJMXn<^Xfi-0 50 
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R* T*^'50:iW^b<. ^(7:>*^'T*'LR'2^mT?^^c7:>;5^ 
Wi (aqueous alkaline solution) *C$>S(0;dW^ U 
[00 2 61 BUSS (a) - (d) ^m^^-^^^^ 

m\z.%^^^x. (b) spwm (c) mmw^vv^mm 

Ji:=i — v^-f (Top ARC ; Top anti— reflective coat 

ing) $:fTP r ^'b^'P. ftibT'c^V^r t (1^1 
#BS) ^ Top ARCC0{^ffl^^i:K<?y^<:2^^PJ(0:^ifefi 

fcg^tHuT /u;^ y ^S^frv r (DTjx-^ y 

^5Top ARC^^^4~t*'6::7:^ hi^v^;^ h_hS^®^ 

ryu;t7y fi^bJc. Top ARC(Dg&t^<higS:t-^UX 
;^i-o — Top ARC^fflW^VMb^lSiIgS^:^ h t-v^ 

^Ml55ihi^KfilOO~3000AcoJ^^. ttf^ b< moo-'50 
[0 0 2 71 :^^m(D:^Xn (a) (b) 

m^yyh^—^ (soft bake) ^n^^tt^^x^^ 

(c) ^Pg^ (d) ^pgmil-^":^ h-<--^ (post bak 
e) ^no:it:d^X^^tK z<7)Xo^J:^—^TMn70 
~2oot:r-i~25)'r^m9^7)^w^bv\ ^hi^. Mie 

S>tXMfj:3ti!iar UTArF. KrF. VUV. EUV. E - t^'— 

v^K (mH) TK^^a^^i^t^^Jffl bTfTt>i^'5c — 
:2^^^<D:^J;iKrF. ArF. VUV. EUVXtiE-tT— A 

[00281 ^ ^fc. ^^0^-CJitulS:2^^P^(D:^jfetc.t: 

[0 0 2 9] 
[0030] ^Mff^\ 1 

TI55^ (1) (DS'&i*^^tHb^*i*i®:7^ h 

m^^^>y ='>'S^Jb{C><.f>'=3— ^^>'^L. 2,38 

wt% tmahtK?^^ 5 ofj^^:^:^ h uv^;^ h^fcM^ 
b^^®$:Sii^^iir3^c^ (Tyu;?7y^S) . 100—2000 
A(7)Ji:^tc:Top ARCi^^$r=^—'7^^>>>'byCo ^(-ArF^ 

m^xmyti^. mytmiox:x9 ofj^^^—^ L^x2,38wt 

% TMAHtK^^SXS^ UiaOnm l^XS^^i^ ^:fy<^-~ 



(5) 



>§:4tfc (0 2 (a) 




HO 



[0 0 3 1] itmm 1 

>'^#/c (02 (b) o 



[0 0 3 2] 3lig«?^)2 



[Ybl] 




2001-92150 

8 



(1) 



^->'^#fc (03 (a) #HB) , 
[Yfc:2] 




(2) 



OH Hi 



[0 0 3 3] ttl^ri2 
Ai\^:^\i^l^^--^^:y^\^fzM.noTjU:^])^m (2,38 

wt% mHTk^T- 5 0 m^^m ^n^f^\i'^ r ^ 
^#fc (13 3 (b) ^m) o 

[0 0 3 4] Il^fe«?ij3 




30 wt%TMAH7K^^ 5 0 fpf^Z^ ^ h Ui^:^ Vm±\Z.m^ b 

mmM^^M-^^fz. (ryu:^vmm o ^j-. top arc 

#fp1-<--^ Ur2. 38wt% mHTK^T^^^LiaOnm L 
/S^^^— V^#/c: (1^4 (a) c 
[Yb3] 
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^:^r^W'^\z.m\^i}^ofz, (b) o 

<m^-f^^<^-:^^m^^bili-X^fz, (1^2 (a) . 0 
3 (a) (a) #fiBJ « 

[0 0 3 7] 

DRAMJ^^C7:»128M. 256M. 1 G. 4 G. 16G. 

(ATP) ^n-Dt:.m^commmx^K> . (a) nr/i^^ 

V mmTMm^ h y >^SWKih ^—^-Cy^ (Top- AR 
C) ^fTo7t»^X*fe«9. (b) f:±Top-ARC^fT^^/^;6^ 

[13 2] _bsB^ (1) (om'^l*^'atf'fl:^±t*I:fe-:7;^- h 

-efeoT> Top -ARc^ff or ATP^Sbfc^ (^^y 



1) cO/N>$r~>^:^^-efe>5o 

[13 31 _hisxt (1) (om-a^* 

rfcoT. Top-ARC^fToTATP^Sb?'ce;5^o/c#^ 

[04] _t|Sx*: (2) (T^S'^f^^'&tpfb^il*!;^-:^^ h 

T-^oT. Top-ARC^ftoTATP^SUfci:^ (^^ffi^J 

2) ^^^S-Cfc'So 

10 [135] ±|Eit (2) c7)m'^ft:^^mb^lS^I^^:^ h 

T'^oT. Top-ARC^tToTATP^Sb?^^:d>ofc*i^ 
[[36] JilE^ (3) cDm'a^^^'g'tfffc:^ittS:*'r7^ h 

rfeoT. Top-ARC^frtp-TATP^afSUfcJ^ (SIJS^J 

3) (Dy<^ —l^'^'McX'^^r. 

mi\ Jbtest (3) <Dm'&<*^-^tHt:^ii*MJ^>^^ h 

20 rfeoT. Top-ARC^tT:h>-rATP^SU7'ce:d^oycm^ 



II] 



[[32] 



Top ARC 
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